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ABSTRACT

BACKGROUND

Minimally invasive, laparoscopically assisted surgery was first considered in 1990 for pa-
tients undergoing colectomy for cancer. Concern that this approach would compromise
survival by failing to achieve a proper oncologic resection or adequate staging or by alter-
ing patterns of recurrence (based on frequent reports of tumor recurrences within sur-
gical wounds) prompted a controlled trial evaluation.

METHODS

We conducted a noninferiority trial at 48 institutions and randomly assigned 872 pa-
tients with adenocarcinoma of the colon to undergo open or laparoscopically assisted
colectomy performed by credentialed surgeons. The median follow-up was 4.4 years.
The primary end point was the time to tumor recurrence.

RESULTS

At three years, the rates of recurrence were similar in the two groups — 16 percent
among patients in the group that underwent laparoscopically assisted surgery and 18
percent among patients in the open-colectomy group (two-sided P=0.32; hazard ratio
for recurrence, 0.86; 95 percent confidence interval, 0.63 to 1.17). Recurrence rates in
surgical wounds were less than 1 percent in both groups (P=0.50). The overall survival
rate at three years was also very similar in the two groups (86 percent in the laparoscopic-
surgery group and 85 percent in the open-colectomy group; P=0.51; hazard ratio for
death in the laparoscopic-surgery group, 0.91; 95 percent confidence interval, 0.68 to
1.21), with no significant difference between groups in the time to recurrence or over-
all survival for patients with any stage of cancer. Perioperative recovery was faster in the
laparoscopic-surgery group than in the open-colectomy group, as reflected by a shorter
median hospital stay (five days vs. six days, P<0.001) and briefer use of parenteral nar-
cotics (three days vs. four days, P<0.001) and oral analgesics (one day vs. two days,
P=0.02). The rates of intraoperative complications, 30-day postoperative mortality,
complications at discharge and 60 days, hospital readmission, and reoperation were very
similar between groups.

CONCLUSIONS

In this multi-institutional study, the rates of recurrent cancer were similar after laparo-
scopically assisted colectomy and open colectomy, suggesting that the laparoscopic
approach is an acceptable alternative to open surgery for colon cancer.

N ENGL J MED 350;20 WWW.NEJM.ORG MAY 13, 2004

The New England Journal of Medicine

Downloaded from nejm.org by RENELLE MYERS on August 3,2011. For personal use only. No other uses without permission.

Copyright © 2004 Massachusetts Medical Society. All rights reserved.



LAPAROSCOPIC VERSUS OPEN COLECTOMY

INIMALLY INVASIVE SURGERY REVO-

lutionized the way operations were per-

formed. Gallbladder procedures that
previously required long incisions and extended pe-
riods of hospitalization were transformed through
the use of laparoscopic techniques.2 The pos-
sibility that this approach could benefit patients
undergoing colectomy for colon cancer was first
considered in 1990.3 However, a number of cancer-
specific questions arose, including the following:
Could minimally invasive surgery achieve a proper
oncologic resection, with the same extent of explo-
ration and information about lymph-node staging
provided by a standard open resection? Were pat-
terns of tumor-cell dissemination altered or en-
hanced by the use of laparoscopic techniques? These
concerns increased when high rates of tumor recur-
rence at wound and trocar sites were reported with
the use of laparoscopy.

In 1994, in a series of laparoscopically assisted
resections of colon cancer, 3 of 14 patients had tu-
mor recurrence at the sites of trocar wounds.* As
compared with a tumor-recurrence rate of less
than 1 percent at the wound sites for open surgery,>
the rates of 1 percent® to 21 percent* reported for
laparoscopically assisted surgery provided a com-
pelling rationale for a controlled evaluation.” In
1994, a prospective, randomized trial comparing
laparoscopically assisted and open surgery for cur-
able colon cancer was begun in multiple, diverse,
surgical practices.® We report the first outcomes of
cancer from that trial.

METHODS

PATIENTS

The details of the design and methods for this non-
inferiority trial have been reported previously.8-10 In-
clusion criteria were a clinical diagnosis of adeno-
carcinoma of the colon (histologic confirmation
was required at surgery), an age of at least 18 years,
and the absence of prohibitive abdominal adhe-
sions. Exclusion criteria included advanced local or
metastatic disease, rectal or transverse colon cancer,
acute bowel obstruction or perforation from cancer,
and severe medical illness. Inflammatory bowel dis-
ease, familial polyposis, pregnancy, or concurrent
or previous malignant tumor also precluded enroll-
ment. The study was approved by the institutional
review board of each participating center, and all
patients provided written informed consent.

SURGICAL PROCEDURES AND QUALITY CONTROL
Participation in this trial was limited to 66 creden-
tialed surgeons at 48 institutions. Each surgeon had
performed at least 20 laparoscopically assisted colo-
rectal operations. Surgeons submitted a videotape
of a laparoscopically assisted colectomy that was
reviewed to assess their oncologic technique, in-
cluding the level of mesenteric ligation, the degree
of avoidance of direct handling of the tumor, the
identification of critical adjacent structures, and
the thoroughness of abdominal exploration. Ongo-
ing quality control included a random audit of
videotapes and an assessment of bowel margins;
both were reviewed by an external monitoring com-
mittee.

All laparoscopically assisted and open colecto-
mies were performed according to protocol guide-
lines, with the same extent of resection for both
groups. For laparoscopically assisted resections, a
pneumoperitoneal and an intracorporeal approach
were used to explore the abdomen, mobilize the
colon, identify critical structures, and ligate the vas-
cular pedicle for left-sided and sigmoid colectomies.
The bowel was exteriorized through a small incision
for resection and anastomosis. Conversion from
laparoscopically assisted to open surgery was al-
lowed at the surgeon’s discretion for the patient’s
safety and because of technical difficulties, the pres-
ence of associated conditions, or findings of ad-
vanced disease or inadequate oncologic margins.

Postoperative care, including early feeding and
narcotic use, was according to the surgeon’s stan-
dard practice. Adjuvant postoperative chemother-
apy was allowed at the physician’s or patient’s dis-
cretion.

RANDOMIZATION

Randomization was performed centrally at the sta-

tistical office of the North Central Cancer Treatment
Group. Through the use of a minimization algo-

rithm,? the treatment assignment was balanced

with respect to three stratification variables: site of
the primary tumor (left side, right side, or sigmoid),

American Society of Anesthesiologists class (class I,

patient appeared healthy; class II, patient had sys-

temic, well-controlled disease; or class III, patient

had multiple symptoms of disease or well-controlled
major system disease),'? and surgeon. Patients were

randomly assigned to undergo either open laparot-

omy and colectomy or laparoscopically assisted co-

lectomy.
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FOLLOW-UP
Patients were assessed for complications at the time
of hospital discharge and at 2 and 18 months. Com-
plications were assessed by a single reviewer who
was unaware of patients’ treatment assignments
and were classified as follows: grade 1, non-life-
threatening and temporary; grade 2, potentially life-
threatening but temporary; grade 3, causing perma-
nent disability; and grade 4, fatal.13 Patients were
evaluated for tumor recurrence as follows: physical
examination, including checking for tumor recur-
rence at wound sites, and carcinoembryonic anti-
gen testing every three months for the first year and
then every six months for five years; chest radiogra-
phy, every six months for two years and then annu-
ally; and colon evaluation, including colonoscopy
or proctosigmoidoscopy and colon radiography, ev-
ery three years. Confirmation of recurrence required
imaging or pathological evaluation. Measures of the
postoperative quality of life were collected and have
been reported previously.®

STATISTICAL ANALYSIS

The primary end pointwas the time to tumor recur-
rence, defined as the time from randomization to
the first confirmed recurrence. Patients who died
without a reported tumor recurrence were assumed
to have had a recurrence at death unless it was clear-
ly documented otherwise, in which case the pa-
tient’s data were censored on the date of death in
the analysis of the time to recurrence. The primary
analysis consisted of a one-sided log-rank test com-
paring time to recurrence in the two randomized
groups. A one-sided P value of less than 0.09 in favor
of open colectomy would result in the open-colec-
tomy group’s being declared superior; otherwise,
the recurrence rate would be deemed not signifi-
cantly worse with the laparoscopic procedure. On
the basis of an accrual goal of 1200 patients, if the
hazard ratio for recurrence with the laparoscopic
procedure, as compared with the open procedure,
was 1.23, there was an 81 percent chance of declar-
ing the laparoscopic procedure inferior; if the haz-
ard ratio was 1.0, there was a 9 percent chance of
declaring the laparoscopic procedure inferior. This
calculation assumed that there was a three-year
recurrence-free rate of 80 percent among patients
treated with open colectomy and a 21 percent rate
of conversion from laparoscopically assisted to open
colectomy and that patients whose procedures were
converted would have the same recurrence rate as
those assigned to undergo open colectomy.

N ENGL J MED 350;20 WWW.NEJM.ORG

The protocol included a specific plan for modi-
fying the analysis if accrual was less than complete.
This consisted of adjusting the significance value
for the log-rank test, on the basis of the actual num-
ber of recurrences in the open-colectomy group, to
retain an 81 percent chance of declaring the laparo-
scopic procedure inferior if it was associated with
an increase of 23 percent in the risk of recurrence.
Comparative efficacy data were not considered in
this modification. In addition, this protocol was
monitored by an external data-monitoring commit-
tee that reviewed and approved the final analysis
plan. On the basis of the observed number of recur-
rences, the cutoff used for this analysis was 0.41.
That s, if the one-sided P value in favor of the open
procedure was less than 0.41, the open procedure
would be declared superior; otherwise, the laparo-
scopic procedure would be declared not significant-
ly worse.

Secondary end points included disease-free sur-
vival, overall survival, complications, variables relat-
ed to recovery, and the quality of life. All eligible
patients for whom surgery was attempted were in-
cluded in the analyses except for those with benign
pathological conditions, who were excluded from
analyses of the time to recurrence, disease-free sur-
vival, and overall survival. Five patients assigned to
the open-colectomy group underwent laparoscop-
ically assisted surgery; these patients were included
in the laparoscopic-surgery group for analysis to
prevent the results from being biased toward non-
inferiority. Univariate comparisons of surgical and
postoperative data were conducted with the use of
a two-sample t-test for continuous data and a y2
test for categorical data.

Cumulative-incidence methods were used to es-
timate the rate of tumor recurrence.'# Kaplan—-Meier
curves were used to estimate the distribution of
disease-free and overall survival.5 The log-rank test
was used to compare time-to-event distributions?®;
the Cox proportional-hazards regression model
was used for multivariate models.17 Two sensitivity
analyses for the time to recurrence, disease-free sur-
vival, and overall survival were conducted, one ac-
cording to the intention to treat, which included all
patients in their initially assigned groups, and a
second that excluded patients who had stage IV dis-
ease at surgery. All reported P values were two-sided
with the exception of a one-sided test for the pri-
mary analysis of the time to recurrence; P values of
less than 0.05 were considered to indicate statisti-
cal significance.
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RESULTS

CHARACTERISTICS OF THE PATIENTS AND TUMORS
Between August 1994 and August 2001, 872 pa-
tients underwent randomization (Fig. 1). Two pa-
tients declined to undergo any surgery and 7 were
ineligible, leaving 863 patients for the final analy-
sis. Among these patients, 53 had nonmalignant
disease and 26 had stage IV disease identified at
surgery (16 in the open-colectomy group and 10 in
the group that underwent laparoscopically assisted
colectomy). The two study groups were well bal-
anced (Table 1). Only 14 patients (2 percent) revoked
consent or were lost to follow-up (only 3 patients
were lost to follow-up before four years).

SURGERY

A total of 428 patients underwent open colectomy,
and 435 were treated initially with laparoscopically
assisted colectomy. The procedure was converted to
open colectomy for 90 patients assigned to laparo-
scopically assisted surgery (21 percent) (Table 2).
Conversion rates did not differ significantly be-
tween surgeons with a high volume of procedures
and those with a low volume or between surgeons
who participated early or late in the trial (data not
shown).

Operating times were significantly longer in the
laparoscopic-surgery group than the open-colec-
tomy group (150 minutes vs. 95 minutes, P<0.001).
Patients in the open-colectomy group were more
likely than those in the laparoscopic-surgery group
to undergo concurrent resection of other organs
(63 vs. 34 patients, P=0.001); malignant histologic
findings were identified in these resected organs in
14 patients in the open-colectomy group, as com-
pared with 6 in the laparoscopic-surgery group. Ab-
dominal-wall adhesions (P=0.002) and bowel ad-
hesions (P=0.001) were reported more frequently
among patients in the laparoscopic-surgery group.

The extent of resection was similar in both
groups; bowel margins were less than 5 cm in 6 per-
cent of the patients in the open-colectomy group
and 5 percent of those in the laparoscopic-surgery
group (P=0.52). In each group, the median number
of lymph nodes examined was 12.

RECOVERY AND COMPLICATIONS

Perioperative recovery was faster in the laparoscop-
ic-surgery group than in the open-colectomy group,
as reflected by a shorter hospital stay (P<0.001) and
briefer use of parenteral narcotics (P<0.001) and

872 Patients randomized

437 Assigned to open colectomy
5 Underwent laparoscopically
assisted colectomy

435 Assigned to laparoscopically
assisted colectomy
2 Declined any surgery

432 Underwent assigned surgery

433 Underwent assigned surgery
5 Underwent laparoscopically
assisted colectomy inter-
vention owing to crossover

4 Excluded from analysis
3 With metastatic disease
identified preoperatively
1 Without approval from

3 Excluded from analysis
2 With metastatic disease
identified preoperatively
1 With previous prostate

local institutional review cancer

board

428 Included in analysis

435 Included in analysis

Figure 1. Randomization, Treatment, and Inclusion of Patients in the Analysis.

oral analgesics (P=0.02) (Table 2). There were no
significant differences between the groups in the
rates of intraoperative complications (2 percent in
the open-colectomy group and 4 percent in the lap-
aroscopic-surgery group, P=0.10), 30-day postoper-
ative mortality (P=0.40), rates and severity of post-
operative complications at discharge (P=0.98) and
at 60 days (P=0.73), and rates of readmission (10
percentand 12 percent, respectively; P=0.27), or the
rates of reoperation (less than 2 percent in each
group, P=1.0). The percentage of patients receiving
chemotherapy did not differ significantly between
groups and paralleled the rate of stage III disease.

SURVIVAL AND RECURRENCE

After a median follow-up of 4.4 years, 160 patients
had had a recurrence of tumor (84 in the open-
colectomy group and 76 in the laparoscopic-surgery
group) and 186 had died (95 and 91, respectively).
Seventy-seven patients died before the tumor re-
curred (34 in the open-colectomy group and 43 in
the laparoscopic-surgery group, P=0.25). The one-
sided P value for the time to recurrence in favor of
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Table 1. Baseline Characteristics of the Patients and Tumors.
Open Laparoscopically
Colectomy Assisted Colectomy
Characteristic (N=428) (N=435)
Age —yr
Median 69 70
Range 29-94 28-96
Female sex — no. (%) 220 (51) 212 (49)
American Society of Anesthesiologists
class — no. (%)
lor2 367 (36) 373 (86)
3 61 (14) 62 (14)
Location of primary tumor — no. (%)
Right side of colon 232 (54) 237 (54)
Left side of colon 32(7) 32 (7)
Sigmoid colon 164 (38) 166 (38)
TNM stage — no. (%)*
0 33 (3) 20 (5)
| 112 (26) 153 (35)
I 146 (34) 136 (31)
1l 121 (28) 112 (26)
\Y 16 (4) 10 (2)
Unknown 0 4(1)
Depth of invasion — no. (%)
Submucosal, not muscle wall 59 (14) 67 (15)
Muscle wall, not serosal or perirectal 76 (18) 105 (24)
Serosal 237 (55) 226 (52)
Beyond serosa or perirectal fat, involve- 23 (5) 12 (3)
ment of contiguous structure
Not applicable (benign pathological 33 (8) 20 (5)
findings)
Unknown 0 5(1)
Grade of differentiation — no. (%)
1 (Well) 44 (10) 36 (8)
2 (Moderately) 271 (63) 315 (72)
3 (Poorly) 72 (17) 51 (12)
4 (Undifferentiated) 6 (1) 5(1)
Not applicable (benign pathological 33 (8) 20 (5)
findings)
Unknown 2 (<1) 8(2)
No. of previous operations — no. (%)
233 (54) 246 (57)
1 120 (28) 113 (26)
>1 37(9) 41 (9)
Unknown 38 (9) 35 (8)

* TNM denotes tumor—node—metastasis.

the open procedure was 0.83, satisfying the criteria
to declare the laparoscopic procedure not signifi-
cantly inferior to the open procedure. As shown in
Figure 2A, the cumulative incidence of recurrence
among patients treated with the laparoscopic pro-
cedure did not differ significantly from that for pa-
tients who underwent open colectomy (two-sided
P=0.32; hazard ratio for recurrence, 0.86; 95 per-
cent confidence interval, 0.63 to 1.17). The estimat-
ed difference in the three-year recurrence-free rate

was 2.4 percentage points in favor of the laparo-
scopic-surgery group (95 percent confidence inter-
val, -2.9t0 7.8).

The overall survival rate was also very similar in
the two groups (P=0.51; hazard ratio for death in the
laparoscopic-surgery group, 0.91; 95 percent con-
fidence interval, 0.68 to 1.21) (Fig. 3), as was the
disease-free survival rate (117 events in the open-
colectomy group and 118 events in the laparoscopic-
surgery group; P=0.70 by the log-rank test; hazard
ratio for recurrent disease in the laparoscopic-
surgery group, 0.95; 95 percent confidence interval,
0.74 to 1.23). These findings held true for patients
with any stage of cancer: there were no significant
differences between treatment groups in the time to
recurrence (Fig. 2), disease-free survival, or overall
survival for any stage (Fig. 3). Conclusions drawn
from the two sensitivity analyses (one conducted
strictly according to the intention to treat and the
other excluding patients with stage IV disease) were
virtually identical (data not shown). The absence of
a difference in the time to recurrence, disease-free
survival, and overall survival persisted in multivari-
ate analyses adjusted for the stratification factors.
Tumor recurred in surgical wounds in three pa-
tients: two in the laparoscopic-surgery group (0.5
percent) and one in the open-colectomy group (0.2
percent, P=0.50).

DISCUSSION

This study was initiated in 1994 to ensure that lap-
aroscopically assisted colectomy for colon cancer
was properly tested before its use became wide-
spread. Serious concern about the potential inade-
quacy of resection, possible staging inaccuracies, or
the possibility that the use of a pneumoperitoneum
altered the patterns of tumor dissemination de-
manded a prospective, randomized comparison.
Surgeons fully supported the need for an evaluation
of laparoscopically assisted colectomy for cancer,
adopting a virtual moratorium on this practice out-
side of a clinical trial.7-18 Our multi-institutional
study provides data in support of the safety of lap-
aroscopically assisted colectomy for colon cancer
with respect to complications, time to recurrence,
disease-free survival, and overall survival.

There has been little disagreement that the com-
plications of laparoscopically assisted and open-
colon resections are similar, because the critical
steps of the procedures are essentially the same.19,20
Our findings confirm that laparoscopically assist-
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Table 2. Surgical, Pathological, and Postoperative Data.

Variable

Length of incision — cm
Median
Range

Duration of surgery — min
Median
Range

Proximal margin — cm
Median
Range

Distal margin —cm
Median
Range

Conversion to open from laparoscopically assisted colectomy
No. (%)
Reasons for conversion — no. (%)
Not applicable
Not converted
Advanced disease
Complicating disease
Inadequate margins of resection
No visualization of critical structures
Unable to mobilize colon
Adhesions
Intraoperative complications
Other

Other organs resected — no. (%)*
Abdominal-wall adhesions — no. (%)

Bowel adhesions — no. (%)

Pelvic adhesions — no. (%)

Other types of intraabdominal disease — no. (%)

Duration of use of oral analgesics — days
Median
Interquartile range

Duration of use of parenteral narcotics — days
Median
Interquartile range

Duration of hospitalization — days
Median
Interquartile range

30-Day mortality — no. (%)
Complications — no. (%)
Overall

Intraoperativey
Postoperative (before discharge)

Grade of postoperative complications — no./total no. (%)
1

2
3
4

Open Colectomy
(N=428)

18
3-35

95
27-435

12
3-50

11
1-42

428 (100)

44/80 (55)

33/30 (41)
0/80
3/80 (4)

Laparoscopically
Assisted Colectomy
(N=435)

150
35-450

13
2-78

10
2-40

42/81 (5
34/81 (4
2/81 (2

(4

2
2)
)

3/81 (4)

P Value
<0.001

<0.001

0.38

0.09

0.001
0.002
0.001
0.53
0.48
0.02

<0.001

<0.001

0.40

0.64
0.10
0.98

0.73

* Other organs resected included the gallbladder (10 patients in each group), gynecologic organs (24 in the open-colecto-

my group and 8 in the laparoscopic-surgery group), liver (9 and 1, respectively), the bladder and abdominal wall (6 and
3, respectively), small bowel (4 and 6, respectively), and other (9 and 5, respectively).

i Intraoperative complications included splenic injury (two in the open-colectomy group), bleeding (one in the open-

colectomy group and eight in the laparoscopic-surgery group), bowel injury (two and six, respectively), and miscella-

neous (three and two, respectively).
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Figure 2. Cumulative Incidence of Recurrence among Patients with Colon Cancer of Any Stage (Panel A), Stage | (Panel B), Stage Il (Panel C),
or Stage Il (Panel D).
The tumor—node—metastasis stage was used. Patients with benign pathological conditions were excluded from this analysis.
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ed colectomy is not associated with a significant
increase in overall complications.

In addition, other operative factors, including
the extent of resection — specifically, the number of
lymph nodes sampled, the length of bowel and
mesentery resected, and the bowel margins — did
not differ significantly between patients who under-
went laparoscopically assisted surgery and those
who underwent open colectomy. It will never be pos-
sible to determine whether laparoscopically assisted
and open surgery provide the same degree of accu-
racy in terms of intraabdominal staging. Theoreti-
cally, laparoscopy may be inferior owing to the loss
of tactile information provided by traditional sur-
gical techniques. In practice, laparoscopy coupled

N ENGL J MED 350;20 WWW.NEJM.ORG

with solid-organ imaging offers visual capabilities
that seem to provide adequate staging information.
The finding that the percentage of patients found
to have metastatic disease at surgery did not differ
significantly between groups provides indirect evi-
dence of the adequacy of laparoscopic staging. Fur-
thermore, there was no trend toward a higher rate of
recurrence overall or among patients with stage II1
disease in the group treated laparoscopically, sug-
gesting that the presence of undetected abdominal
metastases is not an important limitation of the
laparoscopic approach.

Our finding that laparoscopically assisted colec-
tomy, as evaluated in our controlled setting, is safe
for patients with colon cancer must be applied cau-
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Figure 3. Overall Survival among Patients with Colon Cancer of Any Stage (Panel A), Stage | (Panel B), Stage Il (Panel C), or Stage 111 (Panel D).
The tumor—node-metastasis stage was used. Patients with benign pathological conditions were excluded from this analysis.

tiously and selectively. To ensure patients’ safety, we
incorporated several precautions into our protocol.
First, surgeon credentialing was required. Study
surgeons had demonstrated laparoscopic experi-
ence, having performed atleast 20 laparoscopically
assisted colorectal operations. Second, surgeons
demonstrated oncologic expertise; videotapes were
scrutinized for the surgeons’ oncologic techniques
and practices. Third, patients with known locally ad-
vanced disease were not enrolled, and patients with
intraoperative evidence of locally advanced disease
underwent conversion to an open resection to en-
sure proper tumor management. The effect of these
quality-control measures on the favorable outcomes
cannot be accurately assessed. On the basis of this

N ENGL J MED 350;20 WWW.NEJM.ORG

trial, adherence to these same standards in surgical
practices should yield similar results.

The question of whether laparoscopically assist-
ed colectomy should generally be offered to patients
with cancer requires the synthesis of multiple fac-
tors. Our analysis of the total study population con-
firms the moderate benefits of laparoscopic surgery
in terms of a decreased duration of hospitalization
and decreased narcotic use that we previously de-
scribed in the subgroup of patients evaluated for
quality-of-life outcomes.® However, this finding
must be balanced against the 21 percent rate of con-
version to open colectomy as well as the increased
operative times associated with the laparoscopic
procedure. On the whole, these data suggest that

MAY 13, 2004

The New England Journal of Medicine
Downloaded from nejm.org by RENELLE MYERS on August 3,2011. For personal use only. No other uses without permission.
Copyright © 2004 Massachusetts Medical Society. All rights reserved.

2057



2058

The NEW ENGLAND JOURNAL of MEDICINE

because laparoscopically assisted colectomy pro-
vides no additional risk of cancer, it is an acceptable
alternative to open surgery for colon cancer.

The 21 percent rate of conversion from laparo-
scopically assisted to open surgery in this study is
consistent with previously reported rates'%19 and
with the study design.8 The detailed quality-of-life
component of this trial suggests that greater bene-
fits in terms of the quality of life and recovery may
be possible if fewer procedures are converted.® Be-
cause no specific efforts were made to minimize
conversion rates, these results may underestimate
the results obtainable in an optimal practice. How-
ever, these results reflect current surgical practices.
Participating surgeons had diverse training at prac-
tices throughout the United States and Canada. All
passed rigorous protocol standards, and no data
from the study suggested an influence of inexperi-

suggest that patients with cancer may benefit from
laparoscopically assisted resection.2® On the basis
of data on the time to recurrence and survival, no
advantage of laparoscopically assisted surgery was
evident with respect to either all stages of cancer or
high-risk subgroups.

Our findings suggest that it is safe to proceed
with laparoscopically assisted colectomy in patients
with cancer. Patients prefer to undergo minimally
invasive procedures even if the benefits are limited,
possibly because aesthetic results are considered to
be better. The absence of oncologic risk and the re-
sulting marginal short-term benefits counterbal-
ance the longer operative times and provide support
for plans to conduct comprehensive analyses of the
quality of life, cost, and cost effectiveness of lap-
aroscopically assisted colectomy.8
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